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Key indicators: single-crystal X-ray study; T 
disorder in solvent or counterion; R factor = 
parameter ratio = 12.4. 



-■ 273 K; mean cr(C-C) = 0.007 A; 
0.074: wR factor = 0.214; data-to- 



In the title molecular salt, C 17 H 17 N5 + -2C104 , the dihedral 
angles between the fused-ring system and the pendant flve- 
and six-membered heterocyclic rings are 6.4 (2) and 
41.29 (19)°, respectively. The O atoms of both perchlorate 
anions are disordered over two sets of sites with occupancy 
ratios of 0.614 (8):0.386 (8) and 0.591 (7):0.409 (7). An intra- 
molecular C— H- ■ N contact occurs in the cation. In the 
crystal, the components are linked by N— H- ■ O and C— 
H- ■ O hydrogen bonds and 7r-7r stacking interactions 
[centroid-centroid separation = 3.642 (3) A]. 

Related literature 

For background to the biological properties of imidazopyr- 
idine compounds, see: Kaminski & Doweyko (1997); Sanfillipo 
et al. (1988); Lhassani et al. (1999). For hydrogen-bond motifs, 
see: Bernstein et al. (1995). 



b = 11.303 (4) A 
c = 12.783 (5) A 
/3 = 108.009 (15)° 
V = 2067.1 (13) A 3 
Z = 4 

Data collection 

Rigaku R-AXIS RAPID 

diffractometer 
19199 measured reflections 

Refinement 

R[F 2 > 2a(F 2 )} = 0.074 

wR(F 2 ) = 0.214 

S = 1.07 

4507 reflections 

363 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



Mo Ka radiation 
jU = 0.37 mm -1 
T = 273 K 

0.35 x 0.20 x 0.20 mm 



4507 independent reflections 
2540 reflections with I > 2cr(/) 
R in . = 0.083 



198 restraints 

H-atom parameters constrained 
Ap„ax = 0.45 e A~ 3 
Ap mi „ = -0.52 e A~ 3 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


C13-H13/1- ■ -N3 


0.97 


2.48 


3.001 (6) 


113 


C16-H16- ■ OL4 


0.93 


2.44 


3.351 (8) 


167 


N4-H4JV- ■ -07A 


0.86 


1.97 


2.807 (10) 


165 


N5-H5A'-04^l i 


0.86 


2.18 


2.927 (16) 


145 


C11-H11-06/1" 


0.93 


2.46 


3.224 (9) 


139 


C6-H6- ■ 05^"' 


0.93 


2.60 


3.331 (17) 


136 


C5-H5- ■ 06.4 iv 


0.93 


2.43 


3.139 (8) 


133 


Symmetry codes: (i) —x 
x. —y + 1, z + 1- 


,-y,-z-\ 


-1; (li) -x + 


l,y + i-z + l\ (iii) 


x,y + l,z; (iv) 



Data collection: PROCESS-AUTO (Rigaku, 1998); cell refine- 
ment: PROCESS-AUTO; data reduction: CrystalStructure (Rigaku/ 
MSC, 2004); program(s) used to solve structure: SHELXS97 (Shel- 
drick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: ORTEP-3 (Farrugia, 1997); 
software used to prepare material for publication: WinGX (Farrugia, 
1999) and PLATON (Spek, 2009). 

Financial support received from the Scientific and Techno- 
logical Research Council of Turkey research program 1001 
grant for 104 T389 is gratefully acknowledged 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HB5862). 




Experimental 

Crystal data 

C 17 H 17 N 5 2+ -2C10r 
M r = 490.26 



•2C10. 



Monoclinic, P2Jc 
a = 15.044 (6) A 
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2-[2-(l//-Imidazol-3-ium-5-yl)ethyl]-3-(pyridin-2-yl)-2//-imidazo[l,5-«]pyridin-4-ium 
bis(perchlorate) 

M. Tiirkyilmaz, Y. Baran and N. Ozdemir 
Comment 

Imidazopyridine derivatives are of great importance because of their remarkable biological properties. For example, gastric 
antisecretory (Kaminski & Doweyko, 1997), local anesthetic (Sanfillipo et at, 1988) and antiviral (Lhassani et al, 1999) 
properties of imidazo[l,2-a]pyridine derivatives have been described. 

The title salt comprises a double protonated 2-[2-(l//-imidazol-3-ium-5-yl)ethyl]-3-(pyridin-2-yl)-2//-imidazo [1,5- 
a]pyridin-4-ium cation and two perchlorate anion (Fig. 1). The interatomic distances and angles in the title salt show no 
anomalies. 

The molecular structure of the title compound, (I), contains one intramolecular C — H - N contact leading to the forma- 
tion of a six-membered ring with graph-set descriptor S(6) (Bernstein et ah, 1995). In the crystal structure, intermolecular 
C — H—O and N — H—O type hydrogen bonds and n — n stacking interactions between the (N2/C2 — C6) and (N3/C8 — C12) 
pyridine rings interconnect the ions into a three-dimensional supramolecular structure (Table 1). 

Experimental 

Histamine-HCl (8 mmol, 1.18 g) was dissolved in argon saturated methanol and the solution was placed on a magnetic 
stirrer at room temperature. 2-Pyridinecarboxaldehyde (10 mmol, 1.08 g) was dissolved in argon saturated methanol and 
this solution was added to the histamine solution slowly. The final solution was left on a magnetic stirrer and temperature 
was raised to 333 K and the solution was left there for 24 h. Solvent volume was reduced and the solution was left for 
crystallization. After several days, brown blocks of (I) were separated, which were collected and dried. 

Refinement 

H atoms were positioned geometrically and treated using a riding model, fixing the bond lengths at 0.86, 0.93 and 0.97 
A for NH, CH and CH2 groups, respectively. The displacement parameters of the H atoms were constrained as (7i S0 (H)= 
l.2U e q. In the compound, the O atoms of the two perchlorate anions show positional disorder and the refined site-occupancy 
factors of the disordered parts, viz. (OlA— 04A/01B— 04B) and (05A— 08A/05B— 08B), are 0.614 (8)/0.386 (8)% and 
0.591 (7)/0.409 (7)%, respectively. 



Figures 




Fig. 1 . The molecular structure of (I) showing 30% probability displacement ellipsoids. For 
the sake of clarity, only H atoms involved in hydrogen bonding have been included and only 
the major parts of disordered fragments are drawn. Hydrogen bonds are indicated by broken 
lines. 
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2-[2-(1H-lmidazol-3-ium-5-yl)ethyl]-3-(pyridin-2-yl)-2H- imidazo[1,5-a]pyridin-4-ium bis(perchlorate) 



Crystal data 

Ci 7 Hi 7 N 5 2+ -2Ciaf 
M r = 490.26 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 15.044 (6) A 
b= 11.303 (4) A 
c= 12.783 (5) A 
(3= 108.009 (15)° 

V= 2067.1 (13) A 3 
Z=4 



F(000) = 1008 

D x = 1.575 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 11579 reflections 

9 = 3.1-29.6° 

H = 0.37 mnT 1 

7=273 K 

Block, brown 

0.35 x 0.20 x 0.20 mm 



Data collection 



Rigaku R-AXIS RAPID 
diffractometer 

Radiation source: fine-focus sealed tube 
graphite 

Detector resolution: 10.00 pixels mm" 1 
co scans 

19199 measured reflections 
4507 independent reflections 



2540 reflections with / > 2o(I) 
R int = 0.083 

9max = 27.0°, 9 m ; n =3.1° 

h = -19->19 
*- = -14— »14 
/= 16^16 



Refinement 



Refinement on F 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )] = 0.074 
wR(F 2 ) = 0.214 

S= 1.07 

4507 reflections 
363 parameters 
198 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = l/[o 2 (F 0 2 ) + (0.0979P) 2 + 0.899 IP] 
where P = (F 0 2 + 2P c 2 )/3 
(A/o) max < 0.001 

Apmax = 0.45 e A~ 3 
Ap m i„ = -0.52 e A~ 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
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Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > a(F 2 ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 
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CI 


0.062 (3) 


0.077 (3) 


0.051 (2) 




0.002 (2) 


0.019(2) 


0.011 (2) 


C2 


0.058 (3) 


0.073 (3) 


0.043 (2) 




0.012 (2) 


0.013(2) 


0.011 (2) 


C3 


0.077 (3) 


0.086 (4) 


0.049 (2) 




0.019 (3) 


0.019(2) 


0.000 (2) 


C4 


0.099 (4) 


0.071 (3) 


0.060 (3) 




0.018(3) 


0.017(3) 


-0.008 (2) 
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pc 
Cj 


C\ C\CiQ fA\ 

u.uyo (4 ) 


a AC/1 

U.UJ4 (3 ) 


n n^i fi\ n nnn (i\ 
U.Uo3 (3) U.UUU (3) 


0.009 (3) 


-0.005 (2) 


Co 


U.U /o (3 ) 


U.UjU yZ) 


a n^/i n nn~7 o\ 
U.UD4 yZ) — U.UU/ (z) 


0.017 (2) 


0.000 (2) 


c/ 


U.U J / \Z) 


n n/in /">\ 
U.U4V yZ) 


n n/io *")~\ n nnm /"io~\ 
U.U4o (Z) — U.UU3U { Vy) 


0.0136(19) 0.0069(18) 


to 


U.UJ4 yZ ) 


A ACQ 

U.UJ3 yZ) 


U.U4v yZ) U.UU41 yiy) 


0.0132 (19) -0.0070 (19) 


PQ 

cy 


U.Uoj (3 ) 


n m 1 *"3\ 
U.U / 1 (3) 


n nci /">\ n nm /">\ 
U.Uj3 yZ) — U.UU / (Zj 


0.022 (2) 


-0.008 (2) 


P 1 A 

C1U 


U.U / / (,3 J 


u.uyz (4j 


n n^i n no7 fi\ 
U.U03 y3 ) U.UZ / yj) 


0.025 (3) 


-0.010 (3) 


p 1 1 
CI 1 


U.U03 (3 J 


A 1 AC /C\ 

U. IUj yj ) 


U.Uoj U.U14 yj) 


0.033 (3) 


-0.031 (3) 


C12 


0.071 (3) 


0.084 (4) 


0.086 (4) 0.007 (3) 


0.020 (3) 


-0.026 (3) 


C13 


0.067 (3) 


0.055 (3) 


0.059 (3) -0.014 (2) 


0.014 (2) 


0.007 (2) 


C14 


0.074 (3) 


0.056 (3) 


0.061 (3) -0.003 (2) 


0.0 17 (2) 


0.007 (2) 


C15 


0.058 (3) 


0.056 (2) 


0.054 (2) 0.000 (2) 


0.020 (2) 


0.006 (2) 


C16 


0.072 (3) 


0.053 (3) 


0.073 (3) -0.002 (2) 


0.017 (3) 


0.001 (2) 


C17 


0.066 (3) 


0.065 (3) 


0.075 (3) 0.004 (2) 


0.034 (3) 


0.008 (2) 


Geometric parameters (A, °) 










CI 1—02 A 




1 IOC /c\ 
1.30J pj 


\Tf TTCM 




n X6nn 

\J.OU\JU 


Cll— 02B 




1 /1A1 

1.4U1 (o) 


CI — Cz 




1 ^5? (f>~\ 


Cll— 01B 




1 /i 1 /i 
1.414 (o) 


i 1 1 1 

CI — Ml 




0 9300 


Cll— 03B 




1 /1 1A //CA 

1.42U (o) 


Cz — C3 




1 410 (6) 


Cll— 03A 




1 /m /c\ 
1.423 (j) 


C3 — C4 




1 .JJU \ i ) 


Cll— 04A 




1 A1£. f A\ 

1.43o (4) 


C3 — H3 




V.7JUU 


Cll— 04B 




1 /1 1 £ /c\ 

1.43o [j) 


C4 — Cj 




1 417 (1\ 


Cll— OlA 




1 /11C /c\ 

1.43d (j) 


f^A I I 1 

C'H rl4 




\j.y juu 


C12— 05B 




1 /inn f£\ 
1.4UU (o) 


CD — Co 




1 ^4^ (f>~\ 

1 .JtJ J 


C12— 05A 




1 /1A1 /C\ 

1.4U1 (j) 


/^C II c 

Cj — hlD 




V.7JUU 


C12— 07A 




1 /I A A /C\ 

1.444 (j) 


Co — hlo 




V.7JUU 


C12— 07B 




1 /I O 
1.43Z (o) 


C/ — Co 




1.448 (5) 


C12— 08B 




1 /i cn /"TA 

l.4jy {/) 


Co — CV 






C12— 06A 




1 /I /C 1 /c\ 

1.4ol yj) 


/^n nn 
CV — C 1 U 




1 .JOO J 


C12— 06B 




1 /i /; o 
1.4oo (o) 


c\ un 

cv — riy 




0 9300 


C12— 08A 




1 /I 0/1 f£\ 

1.4o4 (0 ) 


nn n i 
C1U — Cll 




1 ^65 (R\ 


Nl— C7 




1 1 A A fC\ 

1.344 (p) 


pi A TT 1 A 

C1U — hllU 




V.7JUU 


Nl— CI 




1 i cn /c\ 
1.3jU \p) 


pi 1 PIT 

Cll — Clz 




V.J u \o J 


Nl— C13 




1 /ICQ /c\ 

1.4o3 yj) 


pi 1 TT 1 1 

Cll — rll 1 




0 9300 


N2— C7 




1 ICO /c\ 

1.3jo p) 


pn iii~) 

Clz — Hlz 




0.9300 


N2— C6 




1 1 T7 /C\ 
1.3 / / {D) 


pi-} pu 

C13 — C14 




1.515 (6) 


N2— C2 




1 /I 1 1 /C\ 

1.411 yj) 


pn nn a 
C 1 3 — hi 1 3A 




0.9700 


N3— C12 




1.331 (o) 


P 1 1 III "JD 

C13 — hll3r> 




0.9700 


N3— C8 




i .J'-ty yj ) 


C 1 A r 1 S 




1.486 (6) 


N4— CI 6 




1.312 (6) 


C14 — H14A 




0.9700 


N4— C15 




1.377 (5) 


C14 — H14B 




0.9700 


N4— H4N 




0.8600 


C15 — C17 




1.347 (6) 


N5— C16 




1.307 (6) 


C16 H16 




0.9300 


N5— CI 7 




1.366 (6) 


C17— H17 




0.9300 


02B— Cll— OIB 




107.4 (7) 


C3— C4— H4 




119.9 


02B— Cll— 03B 




108.1 (7) 


C5— C4— H4 




119.9 


OIB— Cll— 03B 




117.0(9) 


C6— C5— C4 




121.9 (5) 


02A— Cll— 03A 




110.7(5) 


C6— C5— H5 




119.1 
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AT a pi i A /I A 

<JZA — CI 1 — <J4A 


1 An o 

luy.o (o) 


A1 A A1 1 A/1 A 

<J3 A — CI 1 — <J4 A 


1 1 C (\ /o\ 
llO.U (o) 


/^TD A1 1 ~» 1 q 

<JZr> — CI 1 — <J4r> 


1 no. a (c\\ 
lUy.4 \y) 


AIT) /"ill A/1 Q 

<Jlr> — Cll — <J4r> 


11C T /I T\ 

1 1 J.Z (1ZJ 


<J3r> — Cll — <J4r> 


nn /i /1 t\ 

yy.4 (iz) 


A") A A1 1 A1 A 

UZA — CI 1 — <J 1 A 


1 n^ i ( z.\ 
1U0.3 [p ) 


A3 * pi 1 /~\ 1 A 

<J 3 A — C 1 1 — <J 1 A 


i m i /c\ 
1U/.Z (D) 


A/1 A A1 1 A| A 

<J4 A — CI 1 — <J 1 A 


1 n^ ^ /"7\ 
lUo.3 { I) 


ncA An ata 
<J jA — ClZ — <J /A 


1 IZ.o (j) 


<J dd — ClZ — <J 1 r> 


1 1 1 c /o\ 
11Z.D (o) 


acd ait AOD 

Ujd — ClZ — Uod 


nn n a n\ 
1ZU.U (1U) 


ATTJ All ("\OD 

<J /r> — ClZ — Uod 


1 nc a ((\\ 
1Uj.4 \y) 


AC A AIT Ai: A 

<J j A — ClZ — <J o A 


lZo.4 (o) 


ATA A11 A£ A 

(J /A — ClZ — <JoA 


1 1 n a (a \ 
1 1U.4 (4) 


ACT) AIT /"i/ D 

UjB — ClZ — <Jor> 


yo.3 (1U) 


ATTJ AIT A£TI> 

<J /r> — ClZ — Uod 


m n /t\ 
V I .y {/) 


Aon AIT A/^TJ 

<Jor> — ClZ — <Jor> 


1 T) O ZO\ 
1ZZ.0 (o) 


AC A An AO A 

<JjA — ClZ — <JoA 


1 n 1 c /t\ 
1U1.J (/) 


c\~i a rn aqa 
<J /A — ClZ — UoA 


1 nc i / c\ 
IUj.3 (j J 


a AIT AO A 

<J 0 A — ClZ — <J o A 


n<c 1 /c\ 
VO.l (j) 


A "7 Ml A 1 

C/ — JN 1 — CI 


111 1 (A\ 

111.3 (4) 


A "7 Ml f" 1 1 "2 

C/ — JN 1 — C13 


1 T£ 1 / /1\ 

lZo.3 (4J 


a 1 mi n i 
CI — JN 1 — C13 


1ZZ.3 (4) 


AT \n A£ 

C/ — JNZ — Co 


IZy.D (4) 


AT \T1 AT 

C/ — JNZ — CZ 


1 no n (a \ 
lUo.y (4) 


a/: XT') n 
Co — JNZ — CZ 


IZI.j (4J 


A 1 T XT "3 AO 

ClZ — JN3 — Co 


11 o.l (4) 


pi /: XT A A 1 C 

Clo — JN4 — CI j 


11U.1 (4) 


A1£ XT A TJ/1XT 

Clo — JN4 — ri4JN 


1 "> c n 


A1 C XT A TU/1XT 

CI J — JN4 — ri4JN 


1ZD.U 


pi /: XTC A 1 T 

C 1 o — JN j — C 1 / 


1 nn i f a \ 
lUy.3 (4) 


pi /: XTC TUCXT 

Clo — JND — rijJN 


nc i 
1ZD.3 


A1*7 XTC TUCXT 

CI / — JND — hljJN 


nc i 
1ZD.3 


Ml A 1 AT 

JN 1 — CI — CZ 


1 n~7 Q (A \ 

1U /.y (4 J 


XT 1 A 1 I I 1 

JN 1 — CI — ril 


IZo.l 


AT A1 I I 1 

CZ — CI — Ml 


IZo.l 


A1 AT A1 

CI — CZ — C3 


iicn /c\ 
13D.V {D) 


pi ci T\T? 


1UU.U y'-t f 


C3 — C2 — N2 


118.1 (4) 


C4 — C3 — C2 


120.1 (5) 


C4 — C3 — H3 


120.0 


C2 — C3 — H3 


120.0 


C3 — C4 — C5 


120.2 (5) 


AT TvT 1 A1 AT 

C7 — JN 1 — C 1 — C2 


0.6 (5) 


C13— Nl— CI— C2 


-176.6 (4) 


Nl— CI— C2— C3 


-179.7 (5) 


Nl— CI— C2— N2 


-1.2(4) 


C7 — N2 — C2 — CI 


1.3 (4) 


C6 — N2 — C2 — C 1 


-176.5 (4) 



sup-6 



A/1 AC IIC 

C4 — Cj — rlj 


1 1 n 1 


AC A/i XT1 

CD — Co — JNZ 


118.2 (4) 


AC (' O ^ 

CD — Co — hlo 




XTO a/: ii/c 
JNZ — CO — rlo 


1 in o 

i2u.y 


XT1 AT xn 

JN 1 — C / — JNZ 


1 nc n f a \ 
1U5.V (4) 


XT 1 AT AO 

JN 1 — C / — Co 


1 T7 n (A \ 

ill .1 (4 j 


XTT AT AO 

JNZ — C/ — Co 


n/; a {a \ 
120.4 (4) 


xti AO An 

JN3 — Co — cy 


m h l a \ 
123. / (4) 


XT1 AO AT 

JN3 — Co — C / 


11/11 { A\ 

114.1 (4) 


An AO AT 

cy — Co — c / 


i n 1 {A \ 
122.1 (4) 


ao An a 1 n 
Co — cy — C 1 U 


1 1 o o t z\ 
118.8 (5) 


ao An i in 

Co — cy — riy 


1 in /: 
12U.0 


a 1 n An iin 
C 1 U — Cy — riy 


1 in /: 
12U.D 


a 1 1 a 1 n An 
Cll — C1U — Cy 


I 1 "7 n 

II / .9 p) 


A11 pin inn 
Cll — C1U — rllU 


in n 
121 .U 


An pi a Tun 

C9 — C10 — H10 


121.0 


C1U — Cll — C12 


1 1 n "7 
119./ (5) 


C10 — Cll — HI 1 


1 in i 
12U.2 


C12 — Cll — HI 1 


1 in i 
12U.2 


JN i — C 1 2 — C 1 1 


1 11 £. 1 Z\ 

123.0 (D) 


JN3 — C12 — H12 


1 1 O 1 

118.2 


n i pn un 
Cll — C12 — H12 


1 1 O 1 

118.2 


JN 1 — C13 — C14 


linn fi\ 
11U.V (i) 


JN 1 — C13 — H13A 


1 nn c 


pn pn un a 
C14 — C13 — H13A 


1 nn c 


TVT 1 pn IT] Tn 

N 1 — C13 — H13B 


1 nn c 

ioy.5 


PI/I pn TT1TTD 

C14 — C13 — H13B 


109.5 


unA pn uno 
H 1 3 A — C 1 3 — H 1 3B 


1 no 1 
1U8.1 


pic pn pn 
CIS — C14 — C13 


1 1 n 1 fA\ 
11U.1 (4) 


pn pn ui A A 
CI J — C14 — H14A 


1 nn £ 

luy.o 


pn pn ui A A 
C13 — C14 — H14A 


1 nn /; 

luy.o 


pk pn uno 
CI J — C14 — H14B 


1 nn /: 

luy.o 


pn pn unr> 
C13 — C14 — H14B 


1 nn £. 

luy.o 


ui A A pn uno 
H 1 4 A — C 1 4 H 1 4h> 


1 no i 
1U8.2 


P 1 "7 PK XT /I 

CI / — CIS — JN4 


i nc i (a \ 
1U5.1 (4) 


pn pn pn 
CI / — ClJ — C14 


11 1 C (A \ 

131. J (4) 


M/l pi c pn 
JN4 — CIS — C14 


111 1 t A\ 

123.3 (4) 


IN J V. 1 0 IN H 


1 0,7 Q (d\ 


N5 — C16 — H16 


126.0 


N4 — C16 — H16 


126.0 


C15 — C17 — N5 


107.5 (4) 


C15 — C17 — H17 


126.2 


N5 — C17 — H17 


126.2 


pn MT PO PT 

C 1 2 — N 3 — Cs — C7 


1 Tn i {a \ 

-179.2 (4) 


Nl— C7— C8— N3 


-41.5 (6) 


N2— C7— C8— N3 


139.5 (4) 


Nl— C7— C8— C9 


138.6 (4) 


N2— C7— C8— C9 


-40.4 (6) 


N3— C8— C9— C10 


-3.5 (7) 
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p~7 \n p^ pi 
C / — IN 2 — C2 — C 3 


1 *7A a //l \ 

— 1 fy.y (4) 


p~7 Po pn pin 
C / — C8 — CV — C 1 0 


1 H£. A (A \ 
1 /0.4 (4) 


p/: \n pi pi 
Co — JN 2 — C2 — C3 


2.4 (6) 


po pn pin pii 
C8 — CV — C 1 0 — C 1 1 


3.0 (7) 


pi p^ pi p/i 
C 1 C2 C3 C4 


1 1 0 1 

1 /o.i ( j) 


pn pin pii pn 
Cy — CIO — Cll — C12 


-0.1 (7) 


\n po pi p/i 
JN 2 — Lz — C 3 — C4 


a i 

-0. 1 (6) 


pq Ml rn p 1 1 
to — JN 3 — C 1 2 — C 1 1 


2.4 (7) 


pi /""i p/i pc 
C2 — C3 — C4 — C5 


-2.5 (7) 


pin pii pn mi 
CIO — Cll — C12 — JN3 


—LJS \js) 


pi p/i pc P£ 
C3 — C4 — CD — Co 


3.V [a ) 


p~7 M1 pn pn 
C / — JN 1 — CI 3 — CI 4 


1U4. / PJ 


p/i pc p/: \n 
C4 — C5 — Co — JN 2 


-0.7 (7) 


pi mi pn pi i 
CI — JN 1 — CI 3 — C14 


-/o.i (DJ 


p-7 XT') p/r pc 
C / — JN 2 — Co — l,J 


1 "70 0 


M 1 P 1 1 P 1 A n c 

JN 1 — C13 — C14 CI J 


io/.y (4 j 


PI \n p/; pc 
Cz — JNz — Co — C5 


-Z.U (o) 


pit M/1 PI C P 1 "7 

C16 — JN4 — CI J — CI / 


A 1 f£\ 

0.7 (5) 


pi mi p~7 \n 
CI — JN 1 — C/ — JNz 


A 1 /C\ 

0.1 (5) 


pi<r M/1 PI C p| 1 

Clo — JN4 — CIS — C14 


i in 1 {A \ 
— 1 1 1 .5 (4) 


PI 1 XT 1 p-7 M^l 

C13 — JN 1 — C/ — JN2 


177.3 (3) 


P 1 1 PI 1 PIC P 1 "7 

C13 — C14 — CIS — CI / 


— yo.l (0) 


pi XT 1 P"7 PO 

CI — JN 1 — C / — C8 


—1 ly.i (4) 


PIT PI/1 PIC M/1 

C13 — C14 — CI J — JN4 


O 1 1 /c\ 

51.3 (5) 


pi 1 M1 P"7 PO 

C13 — JN 1 — C/ — Co 


-1.9 (7) 


PII MC P1/I ~KT A 

CI / — N5 — Clo — N4 


0.0 (5) 


C6— N2— C7— Nl 


176.7 (4) 


CI 5— N4— CI 6— N5 


-0.4 (5) 


C2— N2— C7— Nl 


-0.8 (4) 


N4— CI 5— CI 7— N5 


-0.7 (5) 


C6— N2— C7— C8 


-4.1 (7) 


CI 4— CI 5— CI 7— N5 


177.1 (4) 


C2— N2— C7— C8 


178.4 (4) 


CI 6— N5— CI 7— C15 


0.5 (5) 


CI 2— N3— C8— C9 


0.8 (6) 







Hydrogen-bond geometry (A, °) 

D—H-A 
C13— H13A-N3 
C16— H16 -OlA 
N4— H4N-07A 

N5— H5N-04A' 

Cll— HI 1-06^' 

C6— H6 -05A m 

C5— H5-06A iv 



D — H 

0.97 

0.93 

0.86 

0.86 

0.93 

0.93 

0.93 



H-A 

2.48 

2.44 

1.97 

2.18 

2.46 

2.60 

2.43 



D-A 
3.001 (6) 
3.351 (8) 
2.807 (10) 
2.927 (16) 
3.224 (9) 
3.331 (17) 
3.139 (8) 



D—H-A 

113 

167 

165 

145 

139 

136 

133 



Symmetry codes: (i) -x, -y, -z+1; (ii) -x+1, _y+l/2, -z+1/2; (iii) x, y+l,z; (iv) x, -y+3/2, z+1/2. 
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